In humans neopterin concentrations represent a sensItive index of cell-mediated immune activation. In a previous study, we found significantly increasing neopterin concentrations in patients after dental extractions. In this study, we investigated whether prophylactic antibiotic treatment of patients influenced the course of neopterin levels in patients with apicoectomy. Urinal)' neopterin concentrations were monitored in 23 patients with apicoectomy in the front region. Urine samples were collected before and on days 1, 3, 5, 7, 9 after apicoectomy. Six patients received antibiotic therapy, 17 were without such treatment. We found that average neopterin concentrations increased preferentially in patients not treated with antibiotics whereas pateints treated with antibiotics showed only a moderate increase of neopterin levels which returned to normal within three days. We conclude that antibiotic treatment is able to reduce immune activation which is frequently seen in patients after apicoectomy, and we assume this maybe also true in patients after dental extractions. Most likely transient bacteraemia is the cause of immune activation in such patients. However, an inhibitol)' influence of antibiotics on cytokine cascades cannot be ruled out.
Introduction
Bacteraemias after dental operations are known to occur frequently and have been reported by several authors (1-3). Bacterial infections due to dental operations may induce immunological cascades in patients which could be the reason for clinical complications.
In an earlier study we have found a transient increase of urinal)' neopterin concentrations in a subgroup of patients after dental extractions (4) . Human monocytes/macrophages produce and release large amounts of neopterin upon stimulation with interferon-gamma (5) . In agreement with this in vitro background, several clinical studies have shown that § Author to whom correspondence should be addressed.
the determination of D-erythro-neopterin is a sensitive and specific marker of cell-mediated immune activation also in vivo (6) .
It is possible that transient bacteraemia is the background for increasing neopterin levels which we have observed earlier in patients with dental extractions. In this study, we addressed the question whether antibiotic therapy influences the course of neopterin levels in patients with apicoectomy.
Patients and Methods
Twenty-three patients with apicoectomy in the front region were investigated. Articain hydrochlorid 40 mg, Epinephrin-hydrochlorid 0.012 (2 ml Ultra-cain Dental forte, Hoechst Frankfurt/Main, GFR) was given for anaesthesia to all of them. Thirteen patients received antibiotic therapy for four postoperative days: three-times per day Amoxicillin Trihydrat 500 mg and Kaliumcla,ulanat 125 mg. (Augmentin, Beecham Heppiginies. Belgium). Anamnesis was made preoperatively and on the tenth postoperative day in order to eliminate acute and chronic infections. The of'C'ration site was controlled on the third and tenth post-operative day.
Neoptenn concentrations ({1mo/ neoptenn/mo/ creatinine) were measured in early morning urine samples (7) on day zero (before operation) and on the first, third, fifth, seventh and ninth post-operative day. Neopterin concentrations were related to creatinine in order to control for physiologic variations of urine dilution. The concentrations of both analytes were dertermined by high pressure liquid chromatography and related to previously established normal ranges of healthy controls.
Results
A significant increase of neopterin concentrations was seen in the group without antibiotic therapy ,'rom the first postopertive day on (Fig. 1) . On the fifth post-operative day a maximum of neopterin levels was seen which was followed by a decrease, but neopterin concentrations did not reach baseline levels and still remained significantly elevated. The patients with antibiotic therapy (Fig. 1) had a maximum increase already on the first day after operation. Afterwards neopterin levels decreased till the ninth day. This group of patients reached their baseline levels already on day five and even decreased below baseline, approaching approximately 80% of the concentrations measured before apicectomy was conducted.
Neopterin concentrations before apicoectomy appeared to be higher in the group of patients in which antibiotic therapy was performed. Two patients presented with increased preoperative neopterin concentrations. Therefore we considered it to be more informative to compare relative changes of neopterin levels which we expressed as percent change from baseline= 100% (Fig. 2) . By this way of data presentation, in the group treated with antibiotics only a relatively small increase (+40% from baseline on day I after apicoectomy) of median neopterin concentrations was seen which was alerady below +25% thereafter. In contrast, in untreated patients median neopterin concentrations almost doubled on day 5 and still one quarter of patients had neo- pterin concentrations higher than 250% from baseline on days 5-9. The optical difference seen between the two groups of patients (Figs. I and 2) could not be prooved to be statistically significant.
Discussion
In a subgroup of patients, apicoectomies led to an increase of urine neopterin concentrations. The relative rise of neopterin concentrations was significantly lower compared to the levels seen after dental extractions (4) although neopterin concentrations in some of our patients increased more than two-fold. The reason for that may be explained by the lower size of the operation site. This seems to be of importance concerning the therapy of immunological risk groups such as patients with human immunodeficiency virus infection, transplant recipients and pa-tients with autoimmune diseases. The results seem to argue for apicoectomies in these patients instead of dentral extractions. The activation of the immune system is more limited and therefore also the risk to influence th e course of immune related disease appears to be lower.
Antibiotic therapy seems to influence the course and the strength of immune reactions in the patients. By comparison of the two groups with and without antibiotic treatment, the data imply antibiotic therapy reduces the influence of apicoectomy on urinary neopterin concentrations. Only on day 1 an increase of neopterin levels was apparent in the treated group, whereas in the untreated-group the increase of neopterin levels was more expressed and it was prolonged. The background of the increase of neopterin concentrations following apicoectomies is not clear. The trauma induced by the process is small and was not different between the two groups of patients. Anaesthesia seems to play no role a lthough a potential impact of narcotics on the human immune system is well documented (8, 9) . However, all patients in our study received the same concentration of anaesthetics and there was still an influence of antibiotic therapy to decrease the influence of antibiotics on neopterin changes. Our data indicate that apicoectomy may lead to bacterial infection s in patients. Bacteraemia occurs frequently after dental operations. Bacteraemia is therefore likely to induce immune activation in patients. If this is the reason tor increased neopterin concentrations after apicoectomy, the lower degree of neopterin changes seen in patients treated with antibiotics could be understood easily. However, a direct influence of antibiotics on immunocompetent cells which may depress cytokine release cannot be ruled out.
Two patients presented with elevated pre-operative neopterin concentrations, the levels returned to normal after apicoectomy. This seems to show that a chronically rareficating ostitis is able to induce chronic immune activation. The degree of which can be even similar to that of a persisting virus infection Pteridines / V,~1. 4 / No. 4
Andersson er al.: Immune activation after apicoectomy (7) . These findings however have to be prooved by a larger number of patients.
